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Application of 3D-Slicer combined with sina software assisted pedicle screw placement to surgery for intraspinal tumors

SONG Xu—dong, LIU Yi, LUO Bo, WANG Xiao—ya. Department of Neurosurgery, Nanchong Central Hospital, Nanchong 637000,
China

[Abstract] Objective To investigate the value of 3D slicer combined with sina software assisted pedicle screw placement in the
surgery for the patients with intraspinal tumor. Methods A retrospective analysis was performed on the clinical data of 46 patients with
intraspinal tumor who underwent microsurgery from January 2018 to January 2021. The 3D~-Slicer combined with sina software assisted
pedicle screw placement was used in 26 patients (observation group), and conventional freehand pedicle screw placement was used in 20
patients (control group). All the patients underwent C—arm and CT scan after pedicle screw placement, and the accuracy of pedicle screw
placement was evaluated by Gertzbein—Robbins method. Results The amount of intraoperative radiation, the finish time of single screw,
the mount of intraoperative blood loss, the postoperative drainage volume and postoperative hospital stay in the observation group were
significantly less than those in the control group (P<0.05). The rates of broken cortical bone, bad screw placement and intraoperative
adjustment of screw placement in the observation group (16.38%, 5.17% and 18.10%, respectively) were significantly lower than those
(31.11%, 13.33% and 37.78%, respectively) in the control group (P<0.05). There were no significant differences in the rates of vascular
nerve injury and pedicle screw placement related complications within 1 year after surgery between both the groups (P>0.05).
Conclusions Compared with conventional freehand pedicle screw placement, 3D—Slicer combined with sina software assisted pedicle
screw placement significantly improves the accuracy of screw placement, reduces surgery—related side injuries, and shortens hospital
stay.

[Key words] Intraspinal tumor; Microsurgery; Pediclescrewplacement; 3D Slicer software; Sina software

HHEAET AR A PR PR A B U2 S8 B DT B FURIT A5 1 RE S M [ S ME AT A I8 9 AR B A
R AR A R RO E PR ME S MRIRET S XER™. ASSCR L 3D-Slicer 45 sina ZR1F 4 B B 4T
BN OIBRA R R HERENER W TN, SEFEITNEEMHER TS5 2 e,

1 THE S HROESREIR eSS AT K245, A .
IH 5 R 2 0 B B BT A o PR XU
L1 — A A g A b OF AT HER A I 1

doi:10.13798/j.issn.1009—153X.2022.05.002 Ig/%-'—*ﬁ%' 1:E Ij\j ﬁi*?ﬁﬁ : @*Eﬁiiiﬂzi%*ﬁﬁm
01:10.1° J.1ssn. —155X. .05. gl e ) YR 2 . S I> "y
FEBTUH - P14 TR H (18PJ430) D3 s Dl A ﬁﬂ_j‘c‘m DA ﬁ// Fﬁﬁi 1
37000 WL AT LB IR 0 g, s ORI B HERRbRE : (DM RIAL) 236 E 5
PA—— ORI % s DA 5 T B TR



—342—

rP I R p 2 AR 20224 5 F 45 27 %45 538 Chin J Clin Neurosurg, May 2022, Vol. 27, No. 5

[P 2347 2018 4F- 1 H 222021 4% 1 H FARIRYT
(1% 46 BAHEAE P9 R B I PR BB, 3D—Slicer B A5 sina
B4 Bl 7 BT 26 9 CULEE L) , o 3 17 0], &
9 f4i] s A1 (52.35£12.04) % 5 HEAE P RE A A1 8 7
fo1], B FE P B AR 16 1), 6 BB P9 iR 3 31 ; 35
HE 451, BOHE 15 1, HEAE 7 1], AL Sk T RE (L EET 20
i (X B4 ), Hod 3 9 9, 2 11 ] 5 4F i (48.60+
12.94) % s MEAE DI E A 4 M e 4 f31] , 16 5 8 1 B 2
e 14 051) , 5 656 P e geg 2151 5 25ME 6 191, i ME 10 31,
JEHE 461, PIAH—REFERHE G122 22 5 (P>0.05) .
AR NS R B 2B MG R B A AR E R E A
HRZE L HLHE
1.2 e $hE RRTTXZE .CT 2 MRIE 4 RIS TR
A s AR R CRE R E B AT AL B ARG FIRH DT
X4k \CT X MR- R sk A , WEE e 1940 B M
A oK o
1.3 #:4& A 547 3D-Slicer (3D Slicer 4.11.2,
Harvard University) , Ll DICOM #% 206 CT 43 4% 045
T A 3D-Slicer ¥ {4 , 412 17 Editor, 2 il J7 55 5
PaintEffect . ThresholdEffect. SavelslandEffect. Make-
ModelEffect 55558 5 H—N 7 22 B ET A 1T BO A
LAY s Bz 4T Ruler MU & HE 5 AR AU 58 FE 5 AR5 L 1247
CurveMaker 18 i Fiducial BCE P 5, 5 H B 5T B
P B, AL T 3E A 5 A R i B AR R
BRI BT 8 ; e R R G T e R
FHET AR (E 1),
14 FR 7 & 2RRIE, BUREM 77 f 28 A B
W R 5 I A B 38 53 B Ak A 2 2 5 A
HERR
1.4.1 MR m W FHFHL Sina A4 E B RS A
DX LS B VA RN ) R AL B 3 3 e PR AT
ST HSCEETMIE . VIBRAEAR , 7853 5 5% 5 DD Bk i
Jo L ATAR R R R A0 A AR AR 0 S A S
I I B ELAR A BT, Vi e QA S T () T
NIBET AT R S PEARIRET B A HER M1

T LR

1.42 8 FEVIBRMENR (7857 B VIR IR )
R S AR B R B B 2 00 B ABRET S 17 C i
ST ST DA R T AR

1.5 & 4T /R # M 6914 #4288 Gertzbein—Robbins [1Y
D7 TR BT W MER I . IO AR TR BT T o
H5 9 A G IRET R SRR B 5T 5 B MR T SRR R
B <2 mm; C 9%, SRET ZF 0 B B2 JB>2 mm; D 4, 18
BT 2R BB B >4 mm; E 2%, BRET 5 W1 L B >6
mm. A BYCHIGIRATHZ B EET L E , C~EQUCNE
ETOLEAEERIIRET . PPN IRE SR B 28 B2 B B
BB SRR TR TR A5 =GR A T B

1.6 MRAER OilFAR PG L RETE AR
A I 5 AR AR X 5 AR S BT E] . @)
PR AT H R TP FIRE TR H AR B TR
P IR ET 25 S 28 185 1 DX B AET 1T Gertzbein—Rob-
bins 3 I 5% 5 10 sk BETAHOC IS ph 285475 e s
ARJa VAENETEAHIC B I &AE o

1.7 %it 45 R SPSS 25.0 AT s - okt
R as 7, R R 5 THECTORER FH R 5 P<
0.05 N ZEFA G E L.

2 % &7

2.1 FAEF AL L WA PHLE p
ETE AR AR & RS AR X G AR
Brg Fsf TE] 357 BH SR ARG X6 BEZH (P<0.05, 3 1) 6

22 AWM EAT AR WA ILE A 116 HUIRET
(FHE 22 K4, B e 64 K, IEREHE 30 #%0) , Hiv A 9% 97
e, B A3HL, C L6 M 19K (16.38% ) WRET 2% iz
Bl AR BEET 6K (5.17%) , A i % & 4T 21 M
(18.10%) o Xf FRZH I A 90 AR ET (5iHE 28 #4, Mg
HE 44 M, IEERIAE 18O , P A 62 M, BY 16 4L, C
e 11 ML, DY ML 28 B0 (31.119% ) WRET S5 1 IR
AR EE 12 #0(13.33% ), R L CE ET 34 M
(37.78%) o WAELH BETZFWE K il R AR AR

®1 MABRFAREPLERILE

[l F A2, MEELH (n=26) Xt IR 2H (n=20)
ARtk (mSv) 7.49+2.21 10.03%3.19
FRETE AT (min/A40) 17.69+4.06 22.25+5.89

A i (ml) 346.35+65.81° 464.15+117.38

ARIGARK G|t (ml) 1171.25+394.08" 1604.25+522.88
RGBT (d) 15.80+3.43° 18.25+3.49

SRR AR (A L, * P<0.05



P I R A2 MR8 2022 4F 5 H 25 27 5455 58] Chin J Clin Neurosurg, May 2022, Vol. 27, No. 5

~343-

B 1 BATH X $ 38 M 2 BB 18 AL
A. iZ 47 Editor & # % F 4789 L1 A ; B, 1247 Ruler M 4F L1 A MAE 3 458 A 5.481 mm . &M 3 4258 A 4.890 mm; C. iE 47 Curve-
Maker B335 & 09 H 4T3l 38 ; D, @A LU JE, FIoF 2 L1 Fetldney E4Tidi8

BT R R B T3 I I T IR (P<0.05) .

2.3 F B AT 9 AP LA PRI TC M A R 245
ARJG 1A X RRAL & AR ETRRFHOCIT AIE 149, PR
ARG MGG #2510 ARG 1 AR N ET HEM S KRE &
AR TG 25 7 (P>0.05) .

39 #

HEAE P IR DB R 23 B R R A A Pl
IR, ARG R RE B AR RE RS2 TR Rl e D ek
BRI R s S ARBRET A 81 5 R 2 ]
THEBFREAS BN E , (HHES ARSI
7% 2 ARG T EAT A B 157 > 2k Kt
B PR X BRAE AR

B B, AU B N N T BT
PLas N ED S0~ B AT W e i T B ETAvER e,
{EAFLEM S B 5t TR  DERCTE MR 52 255
R AT AE AR AR B R DA S R 2 20 2 it
HUREATIRS S G R AR 7 U ZIVAS S RV U I B M i o)

B AP A RIS A 2T 3D FTE AL S
B4l BhME 5 AR EAT BRI R X RN E AL
S5 SAREE A T, B AR T B AT B
B RRAR T AR S UERS 1 XU, (E AT BRG]
XA BRI E IR B A A AL
YERFIRIE | 2% FF 5 25, e 4 R 25 B LI PR A B iz
FAU BT, IR R e TS S U OB B
BB AR AR B B s B AR B E R F AR &
By, i HL S AR op X B, 2370 A K 1 4R
SF, X R A R A3 1
3D-slicer FRAE— 3K G B 1 TR G o T b 2
T3 AR AR T B T LSRRI RE Y R At i
PR 32 0 T L A S o R 5 A T
AR AT IFZEAF)E , L DICOM #% 25 Ak A CT
J MRUEHE | AR 4 7 22 d A H A B A DGR AL, —
75 T 38 e T 22 BRAS K AUASR fE EOUL L 40 R T
AR FIEEH A B 1A, T AOME RE RS , AT
AR 3 — 7 T REIM LI AR iR DA A )



—344—

rP I R p 2 AR 20224 5 F 45 27 %45 538 Chin J Clin Neurosurg, May 2022, Vol. 27, No. 5

ARG IS AR RIRET PRI S A IRET 1Y i
BEALA IR EE KA FE 3 F (0 j AU L O A
FE R AR ZE T AR @ THLE A Sina F07F
B SRR X AL E, PR R R 5l R
BT TR AR AT A A R G TR R ff B N IRET
PN o BT R VE o 1207 AN R 2 B A
£, Hg 5 R B89 3D-Slicer B2 BT LUK 1B
LIS 5 3o S T PR Gk o | TR 2 itk A T
BT ARIRE,

S22 0 g FHASCR 1 R 2R - O ) 9 A
B0 5 F AR R 22 , 52 Sina fill 5 A BEIRLF
T B, HERE R I R bR 1E U AT REEPRTE [ —
HEAA, [ A b8 53 R0 A8 A R A2 S Rl A 2
B9800 3 Ff i 2 s QP h Sina S5 A RGOS 4t
FUR, QAN R 4 T b 5 LS A I DLl & i, i)
BHRAAAR PRI BRI Z R MR RS
FAREEHITHS ; @ FHpLEH S HENRE IR
B WA RS AT DT R il AT ML e 4
[ 5 FHIL, [RIE 0 AT LB 76 6 T i B 8 il @ e
BEET 7 i, SRR A DL A e A S A
Boe G R E T I, e anpss Sy BT ¢
W5 @F AR UIBRHMENS , flE BB 25 bR 0 25
TR AT R B 2 R B8 IR |, e pe Ik
BRAEES B AT, TP HEM DI IR IR SRS B AT
IXREREAS 25 2K il AR s DA AP Rl 5 e o7, SO IR
IR VTSR s ) T AR AT

B2 5EF e EEMLL, 3D-Slicer A sina
RO BIAE AR R T, W) 0 e T R R 1, OF R
W T AR I RIS 5 , 4 A e i Ta]

(&% k]

[1] Samartzis D, Gillis CC, Shih P, et al. Intramedullary spinal
cordtumors: part [l ——management options and outcomes [J].
Global Spine J, 2016, 6(2): 176-185.

[2] SongZ, Zhang Z, Ye Y, et al. Efficacy analysis of two surgi—

cal treatments for thoracicand lumbar intraspinal tumours

[J]. BMC Surg, 2019, 19(1): 131.

[3] Nicoletti G, Furnari M, Giuffrida M, et al. A new tool to
improve pedicle screw placement accuracy in navigated
spine surgery: amono centric study [J]. J Neurosurg Sci,
2021, 65(3): 348-353.

[4] Gertzbein SD, Robbins SE. Accuracy of pedicular screw
placement in vivo [J]. Spine (PhilaPal976), 1990, 15(1):
11-14.

[S] Fachrisal, Setiawan E, Alhuraiby SS. Functional outcome in
intradural extramedullary tumor patients: case series [J].
Ann Med Surg (Lond), 2020, 54: 71-73.

[6] Fichtner J, Hofmann N, Rienmiiller A, et al. Revision rate of
misplaced pedicle screws of the thoracolumbar spine—
comparison of three— dimensional fluoroscopy navigation
with freehand placement: a systematic analysisand review
of the literature [J]. World Neurosurg, 2018, 109: e24-e32.

[7] Laudato PA, Pierzchala K, Schizas C. Pedicle screw inser—
tion accuracy usingo— arm, robotic guidance, or freehand
technique: a comparative study [J]. Spine (PhilaPal976),
2018, 43(6): E373-E378.

e}

[8] Hagan MJ, Syed S, Leary OP, et al. Pedicle screw placement

using intraoperative computed tomography and computer—
aided spinal navigation improves screw accuracy and avoids
postoperative revisions: single— center analysis of 1400
pedicle screws [J]. World Neurosurg, 2022, 160: e169—
el79.

[9] Kanawati A, Rodrigues Fernandes RJ, Gee A, et al. The
development of novel2—in—1 patient—specific, 3d—printed
laminectomy guides with integrated pedicle screw drill
guides [J]. World Neurosurg, 2021, 149: e821-e827.

[10] BRBHMEZE , B0 50, - MR, 5. 3D 3T B SRR 7L TEAK
HEAE S HURET EAT T AU RET]. eI B R, 2020,
22(10) : 862-866.

(1132 Je AL 45, R/, 5. 3D-slicer B+ T-HL sina £X
A o ML PR P ik i 2 00 5 LR AR PR A ). i R
Mz sMRHRik,2018,23(6) :427-429.

(2022-01-24 it , 2022-03-24 & [1])



